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OLPLW YDOXH IRU:%9 LQPLQLQJ EDVHG RQPHDVXUHPHQW RI:%9 H[SRVXUH EHFDXVH RI ODFN RI FOHDU
HYLGHQFH RQ ZKDW VXFK D OHYHO VKRXOG EH DQG WKH GLIILFXOWLHV LQ PHDVXULQJ H[SRVXUH DFFXUDWHO\
+RZHYHULQWHUQDWLRQDOVWDQGDUGHYDOXDWLRQRIKXPDQH[SRVXUHWR:%9GRHVSURYLGH
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 ([SR/LPLW9DOXH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:%9 H[SRVXUHPHDVXUHPHQWVZHUH SHUIRUPHG DFFRUGLQJ WR WKH VWDQGDUG SURFHGXUH GHVFULEHG LQ
,62JXLGHOLQHV$WULD[LDOVHDWSDGDFFHOHURPHWHU0RGHOQR1RUZDVSODFHGRQ
WKHVHDWRIGULOOPDFKLQHRSHUDWRULQDFFRUGDQFHZLWKWKH,62JXLGHOLQHVZLWKUHJDUGVWR
GLUHFWLRQ DQG DQDWRPLFDO SRVLWLRQLQJ9LEUDWLRQZDVPHDVXUHG LQ D WKUHHD[LV FRRUGLQDWH V\VWHP WKDW
WDNHV LQWR FRQVLGHUDWLRQ SRLQWV RI HQWU\ RI WKH YLEUDWLRQ LQ WKH KXPDQ ERG\ $FFHOHURPHWHU ZDV
FRQQHFWHGWRDSUHFLVLRQYLEUDWLRQPHWHU0RGHOQR1RUGHVLJQHGLQDFFRUGDQFHZLWK,62






WLPH PHDVXUHPHQWV ZHUH WDNHQ IRU HDFK RSHUDWRU DQG WKH DYHUDJH YDOXH RI :%9 H[SRVXUH ZDV
FRQVLGHUHGIRUIXUWKHUDQDO\VLV











RI DYHUDJLQJ YLEUDWLRQ RYHU WLPH DQG RYHU IUHTXHQF\ EDQG XVLQJ RQH WKLUG RFWDYH EDQG 7KH 506
DFFHOHUDWLRQ wa DQGYLEUDWLRQGRVHYDOXH9'9RIWKHIUHTXHQF\ZHLJKWHGYLEUDWLRQPDJQLWXGHVDUH






ଶሺݐሻ݀ݐ்଴        
:KHUH wa  )UHTXHQF\ ZHLJKWHG 506 DFFHOHUDWLRQ RYHU D WLPH SHULRG PV  wa t  
)UHTXHQF\ ZHLJKWHG 506 DFFHOHUDWLRQ DW SDUWLFXODU WLPH W PV 7   GXUDWLRQ RI PHDVXUHPHQW
527 D.K. Chaudhary et al. /  Procedia Earth and Planetary Science  11 ( 2015 )  524 – 530 
VHFRQG,QGLYLGXDO506YDOXHVRIDFFHOHUDWLRQVPHDVXUHGE\SUHFLVLRQYLEUDWLRQPHWHUDORQJ[\DQG




IDFWRUV DQG WKH IUHTXHQF\ZHLJKWLQJ506 DFFHOHUDWLRQV IRU HDFK D[HV WKH YHFWRU VXP RI IUHTXHQF\
ZHLJKWHG506DFFHOHUDWLRQ  va LVFDOFXODWHGE\XVLQJWKHIROORZLQJIRUPXOD

ܽ௩ ൌ ඥሺͳǤͶܽ௪௫ሻଶ ൅ ሺͳǤͶܽ௪௬ሻଶ ൅ ሺͳǤ ܽ௪௭ሻଶ     

:KHUH va  YHFWRU VXPRI IUHTXHQF\ZHLJKWHG506 DFFHOHUDWLRQRU YLEUDWLRQ WRWDO YDOXHPV
wx wya a DQG wza    )UHTXHQF\ZHLJKWHG506 DFFHOHUDWLRQV LQ [ \ ] RUWKRJRQDO D[HV UHVSHFWLYHO\
7KHGDLO\YLEUDWLRQH[SRVXUHRIKRXUVHTXLYDOHQW IUHTXHQF\ZHLJKWHG506DFFHOHUDWLRQYDOXHZDV






        

&UHVW IDFWRU ZDV GHWHUPLQHG DFFRUGLQJ WR WKH HTXDWLRQ  ZKLFK LV WKH UDWLR RI SHDN DQG 506
DFFHOHUDWLRQ:KHUHPD[  wa t LVWKHDEVROXWHPD[LPXPLQVWDQWDQHRXVSHDNYDOXHRIWKHIUHTXHQF\
ZHLJKWHGDFFHOHUDWLRQDQG506 wa LVWKHIUHTXHQF\ZHLJKWHG506DFFHOHUDWLRQ
&UHVWIDFWRULVXVHIXODVDPHDVXUHRIVKRFNZLWKLQWKHYLEUDWLRQVLJQDO,QWKHFDVHRIFUHVWIDFWRU













        

:KHUH7 LV WKHPHDVXUHPHQWGXUDWLRQDQG  wa t  LV WKH IUHTXHQF\ZHLJKWHGHTXDWLRQDW WLPH W
8VLQJ,62PXOWLSO\LQJIDFWRUVDQGWKHYLEUDWLRQGRVHYDOXHIRUHDFKD[HVWKHYHFWRUVXPRIYLEUDWLRQ
GRVHYDOXH  xyzVDV LVFDOFXODWHGE\XVLQJWKHIROORZLQJIRUPXOD0DQVILHOG

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ర   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
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YXOQHUDEOH WR HOHYDWHG KHDOWK ULVN +RZHYHU KHDOWK ULVN EHORZ WKH ORZHU OLPLW RI KHDOWK JXLGDQFH




GULOO RSHUDWRUV LQ LURQ RUH PLQHV RI HDVWHUQ ,QGLD 7KHUH LV LQVXIILFLHQW LQIRUPDWLRQ LQ LQWHUQDWLRQDO




















UHFRPPHQGHG XSSHU OLPLW RI ,62 VWDQGDUG  DQG YXOQHUDEOH WR KLJK KHDOWK ULVN RI RSHUDWRUV
7DEOH




WKDW DGGLWLRQDO PHWKRG VXFK DV 9'9 H[SRVXUH LV UHTXLUHG DSDUW IURP 506 H[SRVXUH WR HYDOXDWH
















 wxa  wya  wza  va  xcf  ycf  zcf  xVDV  yVDV  zVDV  VDVxyz 
0HDQ        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EDVHG RQ WKH OLPLWHG VDPSOHV LQ WKLV VWXG\ 9'9 WDNHV EHWWHU LQWR DFFRXQW RI YLEUDWLRQ H[SRVXUH
FRQWDLQLQJ VKRFNV DQG DSSHDUV PRUH VWULQJHQW ZKHUHDV 506 DFFHOHUDWLRQ XQGHUHVWLPDWHV WKLV
FRPSRQHQW
&RQFOXVLRQV





YLEUDWLRQ H[SRVXUH LQ PLQLQJ DQG FRPSUHKHQVLYH TXDQWLWDWLYH VWXGLHV KDYH EHHQ FDUULHG DFURVV LQ
PLQLQJ VHFWRU 7KH PLQLQJ LQGXVWU\ KDV VHULRXV GLIILFXOWLHV WR FRPSO\ ZLWK WKH H[LVWLQJ VWDQGDUG
&XUUHQWO\,QGLDKDVQRVSHFLILFUHJXODWLRQVIRUH[SRVXUHOLPLWVIRUHLWKHU+$9RU:%9LQZRUNSODFH
+RZHYHUIRUODVWGHFDGH0DQGDOHWDOKDVEHHQLQYROYHGIRUH[SRVXUHDVVHVVPHQWRYHUDUDQJHRI
KHDY\ HTXLSPHQW LQ RSHQ FDVWPLQHV VHHNLQJ WKH GDWD WR HQVXUH WKDW WKH ,QGLDQPLQLQJRSHUDWLRQ LV







 (8 'LUHFWLYH 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 'LUHFWLYH (& RI WKH (XURSHDQ 3DUOLDPHQW DQG RI WKH &RXQFLO RI  -XQH  RQ WKH
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YLEUDWLRQSDUW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 0RULOOR 3 )HUQDQGH] ) )XHQWHV&DQWLOODQD -/  $QDO\VLV RI YLEUDWLRQ H[SRVXUH LQ RSHQ SLW PRELOH HTXLSPHQW
,QIOXHQFHRIWKHPHDVXULQJPHWKRGRORJ\,Q)RVWHU3(GV3URFHHGLQJVRIWKHWK,QWHUQDWLRQDO&RQIHUHQFHRI6DIHW\LQ
0LQHV5HVHDUFK,QVWLWXWHV,&605,/RQGRQ,203XEOLFDWLRQV
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:KROHERG\YLEUDWLRQH[SRVXUH VWXG\ LQ86 UDLOURDG
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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